The pothole areas within the glaciated, northern prairies and adjoining parklands of southcentral Canada and north-central United States are the principal breeding grounds for many species of North American ducks. Millions of pairs, including dabbling ducks (Anatinae) and diving ducks (Aythyinae and Oxyurinae), resort here for nesting each year. These populations are characterized by instability. In response to the variable climatic conditions of this region and their effect on wetland habitats, the numbers of breeding pairs often fluctuate greatly from year to year. In addition, regional populations are influenced by man. Factors that are especially important in this regard include the modification or destruction of wetlands due to intensive land-use practices, and variations in annual hunting pressure along the migration routes and wintering grounds.
The pothole areas within the glaciated, northern prairies and adjoining parklands of southcentral Canada and north-central United States are the principal breeding grounds for many species of North American ducks. Millions of pairs, including dabbling ducks (Anatinae) and diving ducks (Aythyinae and Oxyurinae), resort here for nesting each year. These populations are characterized by instability. In response to the variable climatic conditions of this region and their effect on wetland habitats, the numbers of breeding pairs often fluctuate greatly from year to year. In addition, regional populations are influenced by man. Factors that are especially important in this regard include the modification or destruction of wetlands due to intensive land-use practices, and variations in annual hunting pressure along the migration routes and wintering grounds.
Appropriate habitat management programs are essential for the pothole region if the numbers of breeding ducks are to be maintained at satisfactory levels. The development of such programs will require more reliable estimates of breeding populations and a better insight concerning their environmental relationships than have been available heretofore. The primary purpose of these investigations was to obtain reasonably accurate estimates of breeding waterfowl populations in the Prairie Pothole Region of North Dakota, and to determine the relationships of these populations to generalized wetland habitat conditions.
THE STUDY AREA
The Prairie Pothole Region of North Dakota was previously described and mapped in detail (Stewart and Kantrud 1972, 1973) .
This heavily glaciated prairie region occurs in the east-central and northwestern portions of the state and encompasses about 36,460 square miles, 51.5% of total state area (see fig. 1 The more pertinent information available regarding the interrelationships between wetland densities and breeding waterfowl populations was discussed in detail by Dzubin (1969a,b) . On the basis of his summarization, he recommended that correlations between waterfowl and wetlands should be determined for individual species only. He also suggested that these correlations would be more meaningful if populations were related to more specific categories of basin wetlands rather than to wetlands in toto.
Correlation coefficients between population densities of breeding waterfowl and the frequency, density, and area of the more important wetland habitats utilized by breeding waterfowl are shown in table 6. Many significant correlations occur although degrees of difference between correlations have not been tested statistically. Populations of total ducks and total dabbling ducks exhibited highest correlations with densities of Class III and IV wetlands in combination and with densities of total wetlands (table 6). Population fluctuations of total diving ducks were most closely related to changes in acreage of Class IV wetlands.
Significant correlations with wetlands were found for all primary species of ducks except the heavily hunted Mallard.
Following the return of improved water conditions in 1969, the Mallard population did not increase proportionally as much as the other primary species (table 4). As pointed out by Dzubin (1969a), hunting mortality may decimate a population homing to a relatively large breeding area, resulting in an underpopulation even though optimum habitat conditions exist. Gadwall populations were most closely related to the density of Class III wetlands although marginally significant correlations also existed between numbers of Gadwalls and both density and area of total wetlands. Fluctuations in Pintail populations closely paralleled changes in acreage of Class III and IV wetlands, and a significant correlation was also found between numbers of Pintails and frequency of total wetlands. Yearly variations in populations of Blue-winged Teal and Shovelers were closely associated with fluctuations in area of Class III and Class IV wetlands, respectively.
Since mean population density estimates for the secondary species were less precise (table 3), a greater proportion of the significant correlation coefficients found for these species may have occurred due to chance. The highest correlation for Green-winged Teal was with total wetland area. Numbers of Redheads appeared to be related more closely to frequency of Class III and Class IV wetlands in combination, while annual fluctuations in Canvasback and Ring-necked Duck populations were associated mostly with changes in wetland density. No significant correlations were found between wetland habitat and variations among the American Wigeon, Lesser Scaup, and Ruddy Duck populations.
SUMMARY
Populations of breeding waterfowl in the Prairie Pothole Region of North Dakota were censused from 1967 to 1969 through use of random sampling techniques. These populations fluctuated considerably due primarily to yearly variations in frequency, density, and area of basin wetlands with surface water.
Average population parameters for total breeding ducks included a frequency of 82% on the quarter-section sample units, and a density of 44.5 pairs per square mile. The average projected population for the entire region was 1,619,OOO pairs, including 1,450,OOO pairs (89.6%) of dabbling ducks, and 169,000 pairs (10.4%) of diving ducks. Five primary species of ducks-the Mallard, Gadwall, Pintail, Blue-winged Teal, and Shovelercomprised S3% of the total breeding duck population. The Mallard exhibited the highest average frequency (65%) and the Bluewinged Teal the highest average density (13.9 pairs per square mile).
Certain disparities in proportion of the breeding duck populations occurred in four biotic sections within the region. Population densities of total ducks and total dabbling ducks were fairly constant on the Northeastern and Southern Drift Plains and Missouri Coteau, but were noticeably lower on the Northwestern Drift Plain. The population density of total diving ducks was markedly higher on the Missouri Coteau than on the other three sections.
During the period 1967-69, significant correlations occurred between fluctuations of the total breeding waterfowl populations and variations in the number of wetland basins containing surface water. Populations of dabbling ducks as a group showed high correlations with densities of wetlands of all types, and equally high correlations with densities of seasonal (Class III) and semipermanent (Class IV) basin wetlands, in combination.
